Chronic morphine administration decreases 5-hydroxytryptamine and 2-hydroxyindoleacetic acid content in the brain of rats.
To study the effects of chronic morphine treatment on cerebral 5-hydroxytryptamine (5HT) metabolism morphine was administered twice daily for 5 or 8 weeks to male Wistar rats. Control rats were treated with 0.9% NaCl solution for the same period. In rats treated chronically with morphine for 8 weeks the cerebral concentrations of 5HT and 5HIAA were reduced by 12--15% (P less than 0.05) at 26--28 h after the last morphine injection (50 mg/kg s.c.). No such decrease was found in the brain of rats treated with morphine for 5 weeks. A test dose of morphine (30 mg/kg s.c. 2h) increased the cerebral concentration and probenecid-induced accumulation of 5HIAA in the rats treated with morphine for 8 weeks almost as much as in the brain of the control rats. Naloxone (10 mg/kg s.c. 2h) did not cause clear changes in the cerebral 5HT or 5HIAA concentration. These experiments suggest that endogenous opioid mechanisms are concerned in the regulation of 5HT neurons and that prolonged morphine treatment weakens these mechanisms. This weakening of endogenous regulation of 5HT neurons, which, however, still respond to acute morphine administration, might be part of the mechanism of compulsive drug use in narcotic addiction. It is possible that these neurons in dependent individuals do not function optimally without exogenous morphine. A similar phenomenon--weakening of endogenous regulation combined with clear responsivity to exogenous opiates--occurs in the cerebral dopamine neurons of rats treated chronically with narcotic analgesics.